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|57J Abstract: 

PURPOSE: To provide a mutant aspartokinase gene originated from microorganism of 
the genus Corynebacterium. CONSTITUTION: The present invention relates to an 
aspartokinase originated from a bacterial strain of the genus Corynebacterium to be 
used in the fermentative production of amino acid, etc., a DNA fragment coding the 
enzyme, a recombinant DNA containing the DNA fragment and a bacterial strain of the 
genus Corynebacterium containing the recombinant DNA. L- lysine can be produced by 
culturing the microorganism. 

fSl] Int'l Class: C12N01 554 C12N00912 C12P01308 C12N0I554 
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&ra»3f?*3-mDNA»r>i-|:BiU 
NA^«r^i"6ttl^»X.DNAlC|g-ri 0 £b»w» 



fc*^teg^]#-^4ieSfcT^ /gffi?U<0 279#@tf>Thr 

[ifl*jg 2 1 B^Xofi^itt 6 i&&<ot ^ j fflEM 

[s8*3C 3 ] ffi^m<Offi?iJ#^ 1 2 &tt<o&£££|* 

[SB** 4 ] ga^mofi^iJ#^ l 4 SB«tf>i6£ffi?i|$: 
*Tt 6 k<D-CJbSf8*J5 2l5«tt>DN ABrtt, 
1 16*31 5 ] IS**I 1 4<DV>i"ft*» 1 

to*vm&mttm*&iLD n a c 

[§S#Jg6 ] Hf*^5 K3e**ftfc*fi*«;cDN A 
=» y*^^y *AjReD*£*fc»A£ftT»*>ft 

6TX/<>rW h — tfcEH4#mtfc<0 2-20 (&IC±^- 

l - d it^wmz x z> 7 << - hv< y * m.mt£utmzte 

l - y ^>©»a«fe. 
its** 8 j mm<omm^ 4 %m<r>r % s mw*\ 

5 V M3£?!J## 6 ge«T * J 30$ B CDThrgS 

(00011 



mfr r * *-f~ itRxmmm z ^ - K-r* d n a 

I000 2j 

^ y ^liiot - y ^^MtM^ffi 
^ximmzx.f>£Mi!tix^z m mEfrhnx^zm 

mcxvftbtix^z. zvmteAxmsttkkLxn* 

<D&teb<OtfhZ 0 S- (2-T^/^/U) — 

BS48-28078^ X «^0g56-6499^) , AECtCftii^ U 

^7^^jRf5^ <*S*mfB3708395^ 
&X/^3825472^) . DL-a-7;/-( 

-53588^. ft|?lffi50-31093^ ^§98852- 102498 ^ v 
0BBg53-9394*§\ ^B3BS53-86089^, ^^B855-9783^- % 
^508855-9759^-, «fP8Bg56-32995-^, 4#0flBg56-39778 
^8853-43591-^-. 1$^Bg53-1833-^) , J is h 

-/^^«g^K$r^*-r6L-y mm 

BS55-9784^. ^^^56-8692^) , 7 ;U*u f^tfv^ 
ifcm4t:^Jb(OiaS(c^LT®S:^$r^L- y 
ZM&mm (^KBg55-9783^-. ^OHBg53-86090^) , 

£M&&m (^®^HF£li0^333455-^) . 

100031 zb\z^ 9tff&m\am*»SL'<? 
m*xmw&&ztiit=-i/=c.}) tr • =«ytt*EBB^* 

ft. C^liT^/S^^M^iQJta-t- 5 (*@#m&42 
78765-^#flg) 0 
[0004)-^ 7 is ^'^TVt&mRlt 

try ^^gcij^Tttawriftiiw^wo, 

(^a^fFJK^386980^#^) % ia^^^®«:-<D^A 
<^0B¥2-2O779J^) frM&ZtiXK*)* rftb 

^ffiw^c>°ri^^ra^^ftrv^ (^@«f^3763 

96^ &l/^392l45^#gl) . *it. L — y i?>£MM 
^ (^Bg56-160997^^if^^>-5) &hZ>*\ 



-2- 



y ? mmmismzMm-tz «t o # a k&&f±o^i& 

^7X; Kfc LT(fcf$£i£6r£#T£TV>/j^ (Crem 
er, J. et al .Applied and Environmental Microbiolog 
y.June 1991, p. 1746-1752^88) 0 
10 0 0 5] 

hv^ms. £e>Ky v>mmz±z>7*<- 

[000 61 

^1)^7!) !7Ajg&®J;»)£^AKiae^ 
$>5tWiE^i#-^4^r^y^6B^JO 279#@*>Thr 

NA^tfci, £fc*JB389itt, ?E^moKJiJ#^6 
?'Jtf> 30#@OThr^S^ Ala#^;)>o&&TS 

or ^ / L^R^j^r^-f ^ , =• y t- 



UeDNAgrtf^^U 3y^fD ?.AJ@&<d&£ 
A^, ^y^^ry ^AJK^^«C^A^HT^6 

« l - y J: 5 7 - kv< i£^a*3&©fcnc 

10 0 0 7 J *%WtZ},^=iy*s<?T})?A&<D®L£ 
mt\t. /W-X'vr. a 7;w^«7^-^>f 
f •/^r'MPy- (Bargeys Manual of Detenn 
inative Bacteriology) &8KS599H (1974) {Zfe&Zti 

j^mmmt LTft^n/t^utr^^y *ASjra£ 
ic^Tic^e^p^^y^^xy £a« <?vev< 

y 7 y * AJK) * >»^Sttl»a^**WlC*5 

[0008] ay*/<^y (^Vtvc^y ? 



^y^fy^A - 




ATCC 


1 3 8 7 0 


^y^ry ■ 




ATCC 


1 5 8 0 6 


3y^ry!)A - 




ATCC 


1 5 9 9 1 


ay^ry^A . 


^ A 


ATCC 


1 3 0 3 2, 








1 3 0 6 0 


(^uev^^y . 7V'<y#*A) 


ATCC 


1 4 0 2 0 


(/Hr/^ryn • 7* h:7:n/l^>*A) 


ATCC 


1 3 8 6 9 


= y^ry!>A • 


y y !>a 


ATCC 


1 5 990 


=>y^fy^. 


> 7t3-7 


ATCC 


1 7 9 6 5 


yi/^7y £a • 


y^ ^ A 


ATCC 


1 4 0 6 6 


^uw^y • 




ATCC 


1 4 0 6 8 


yutr^xy »>a • 




ATCC 


1 3 8 2 5 


^utr/<^xy - 


7 7^A 


ATCC 


1 3 8 2 6 


yutv^^r y ^a . 


^y^^y^ 


ATCC 


1 9 2 4 0 




7^=-77oA 


ATCC 


1 5 3 5 4 



[0 0 0 9J *»W<03j)^fy *AJ$ C/U-tfy< 



^y <yj»m) <Dy-/u? * ym*£m&mmiztt±fc(Dj: 
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10 0 1 01 AK&&*£<&ttDN A&iK<D&*mt L 
XWM&k*m^1tW&* ^±3!<DAKia£^£^frDN 

KlSttCStS L - y L U*->lcJ:$*e 

;*7vV~N' --hD-N--Ny^^ (NT 

g) *<o«j»ai«ia«:iSLfc«iia»<o+d»e>*#i-6c 

t^-Ct^o AKfi&tt<9$tf£tt. Miyajima,R et al;The 
Journal of Biochemistry (J 968) 63 (2), l39-148IC|2$c 

[0 0 1 1 ] AKiQ^^tfDNA^(D^4-BSt L 

T^A'7^K77-^^5 r A) ^±&ATCC13869R 
IMTCC13869J*J: 9 £ 0 L-y ^ 

^£&ISAJ3463 (FERMP-I987) J^&kfr* U^flMF-ST 

-esra-K-rsse? (^T^^AKja^tiE 

(1) pAM 3 3 0 #8flB8 

(2) pHM 15 19 

(3) p A J 6 5 5 

(4) p A J 6 11 

(5) p A J 18 4 4 

(6) pcg i mmm 

(7) pCG 2 ftDIJBg 

(8) pCG 4 

(9) pCG 11 
10 0 15] 0>!H3!tt % M§&DNA£-ffi0fT 

[0 0 16] M^l^^WLfcKC 
[0 0 17] Z(0±?\ZisX%btl1t. &fefcDNA£ 

y ^A«iflgiic«ras^ii^A-r5ic«, y 

tT • K- 1 2lCO^T«£3HTIr*S«fc (Hand 
el, M. and Higa, A. , J. MoK , Biol. , 53, 159(1970)£^il*fl 



k&a-*-** 

[0 0 12] AKjSe^$r¥8rrS^&^ 3|J^ 

r!/ ^AJSitoglOAKifi^^Lr^^cl:*?, £1* 

^fe^iS^^ttteU (Wxtf H.Saito and K.Kiura B 
iochen.Biophys.Acta 72,619, (1963)<O^F^^Tt 

a. ) , zti&mmttwimmxmm+z. ov^t, ^ 
y y- y * AjR»««fifiart-c»5a lws^* * 
««u t#bix^ifl^iftx.-<^^-^t>r3y^/^ 

X y !>Al(DM^AK):fifM^^g^L 
AKa«ISttSr«#-t*5lcv^ofcaH**:*IBL, 
r*LJ:9AK&fc*£#ire£S 0 AK^M^R 
±feAKfi5telC^1--6L-y ^^&r/L-^ 

m&ZKit&mwm&ij&tmmcLxfto ztvx 

[ooi3] &&ft&&*&®WrtZ>1t#>lz % wm&:& 

loo i 4] *3&wicxi&m£ti?z><<i?f-^ 3ji 
^^ri) *j*mmmtotomz&\,*xmtiLi,&zt><Dx 



58-6 7 6 9 91 
58-7789 51 
58- 1 92 900? 

m ± 
± 

57-13450 0&M 
5 8-35 1 97 #J8 
57-18379 9&M 

m ± 

tfc«t/<^^ • x^y ^icoi^r^g^nr^ 

6^tC (Duncan, C. H. , Wilson, C. A. and Young, F. E. , Gen 
e, 1, 153(1977)) ftWDN A£& 0 &**§<5t8l£itJg 

»8*5 X l/S*ttKot ^3 b*lT 1 (Chang, S. an 

d Choen, S. M. , Molec. Cen. , Genet. , 168. 11 1 (1979) ;Bibb, 
M. J. , Ward, J. M. and Hopwood, 0. A. , Nature, 274, 398 (197 
8) ;Hinnen, A. , Hicks, J. B. and Fink, G. R. , Proc Natl. Aca 
dSci.USA,75 1929(1978)) x DNA£2?H£. 
xDNA£^£K8tr)&*>:/D h^7^ b*1tnx? = 
vzTJ* hJCLTl&^xDNA^DNA^SffilC^A 

tt>*imx$>z 0 
looi8l h^y^ h£-ei*±fetfv<fvu;* • x 
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Sr»5^i*5-C#6L. ^M5 7-l 8 3 7 9 9lCgE 
&JP^*v£<D#£TKDNA££ 

£tftj/8-c£6o tfy^i^^y a-zusfcttsi? 1 ; 

10 0 19] fc&vH*AK*e*<D»»tt, ±I2<DJ;? 
«CLTK»$tlfcltefef*DNAj;9PCR (polymerase ch 
ain reaction ; White, T. J. et a]^ ;Trends Genet. 5,18 

s(i989) »r) icxyAKmB^zmmi-zztizj:^ 

Tt»tTX.6o t«}*U-ffiV^^DNAy7^^liAK2ia 
5 V *tt-tt««£**i-S DNA "SS^ 

«r**-t-5DNAW>i-«:lHWX-Cf 5. 
[0 0 2 0] DNA^7>f^-<i:lTll tffxtf, ^y 
^^t!) £ A • * J} A (Corynebacterium glut 

amicum) KHS\**Xms>tt£<?X^Z>&&} (Molecular Mi 
crobiology(199l)5(5). 1197-1204. Mo 1. Gen. Genet. (199 
0)224. 317-324#j?B) £glcLT, AKiBfc^£3-K 
■tZ>m643bp<0&$L*Wm-t'<<. 5' -TCGCGAAGTAGCACC 
TGTCACTT-3' £ 5' -ACGGAATTCAATCTTACGGCC-3' t^O ffi^'J 
^>23ner&O t 21ner^>— #&DN A 5. DNA 

<D-£j£j;*Applied BiosystemstrJKDNA^jfctftoodel 38 
OBSMS/UU ***TS*V Kifc*r/1H*T (Tctrahedro 
n Letters<l981),22,1859#J80 #&IC&oT£7*-C£ 

- PJ2000M£/fl<,\ TaqDNAxK ]) y — £&fl|t\ 

[002 1] t@<g£ix*:AK£fc?-tt. ±IELfcJ:5fc 

10 0 2 2] 9 *K.*>K % *»*nfcAK 

DNAC0lSKfijfiifc*ftSAK3Se^«fifeL. II** 

*m*b. £xm±tLxmmxzz> a st>#*Lv^& 

£l*, ?A • :77V* ^#A (^VIT/^ 



036& (FERM-P7559) 
[0 0 2 3] £t±07j^-ClJ#tfc. L-y ^>&tfL 

*^^5ia^lft^DNA«r»#t'5««rfi«*«ri&* 

[00 2 4] L - y $?>£Kffl«Dtt*tt, 

[0 0 2 5)S^im *0l/=i-*, 7*f- 

7^-/W&. ^xy®, ^/^&^*>*fJfcS* 

[0 0 2 6] i^ii Itli, «Mr «fk 
rv^-!7A x yy»7y^^wi»7^-!> 

[0 0 2 7] #«»ft*«aSfc LTtt. ^^Bl, 
L - y v # H 0>S*feS * fc ttg*©^ * x S£ &® 

ct, y>»*ycrA % mm*?**'*** 

[0028] &*m$r^fc)&ttTT 16-72 ^MSIIK 
f6<03ft5i:<, ^HSSf±3 0 < C-4 5t:k: % ^*^p 

^<ogftt*>6v>nr^y^ir x Micr>*-r^ 

[00 29] 

[0030] (%jkm i^auimeiHAKae?- 
^#^3 !)4/<^r!i ^ai^^^: K^fno =y 

7;h7r-^^A) ^^ATCC13869», RltZH 
X J: 0»5>Ji^L - y ^>^Ktt«*»Aj 

3463 (FERMP-1987) jC9*tfclCttt\ ^fe^DNA^SS^ 
ifefe^DNAct 9 PCR (polymerase chain reactio 
n ; White, T.J. et al ;Trends Genet. 5. 185(1989)^ 
m) »Ci:9 AKififc^&tftlL*:. tQ^C^^/tDNAT' 
7>f «t=> y r y !> A • ^ ^7 AtC*5^T 

R*Pt3teortr>SE^I (Molecular Microbiology (1991) 
5(5). 1197-1204, Mol. Gen. Genet. (1990)224, 317-324^ 
B) *rSI-LTAK^^^=i-K-r6^1643bp^^ 
$rt@*Sr^<. 5' -TCGCGAAGTAGCAGCTGTCACTT-3* (£?ij 
#•^1 5) ^5* -ACGGAATTCAATCTTACGGCC-3' (E^lJ#-^ 
16) tV^E^23mer&r/2linera>— ttDNA^ 
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f£L/to DN A<D£f£HAppHed Biosystems*±**DN A 

model 380B£M£JBU t^*r-;^ K&£ffl 
V^T (Tetrahedron Letters (198 0 , 22, 1859#J8) »fe 
l^ot^lfc. PCR^tftt, SiSig (tfc) $DNA 
■0— ^/U-M ? 7- PJ2000§!£fl§V\ TaqDNA/K U * 7 

^i««*tT<Cofc. *8tt Lfcl643kb^fcfc^Kfrtf£r# 
«*) so RxttcoM (*) 90 KTSOBfrL 

fco ififi^»r^0^n-V^-<^^-|c|ipHSC399 (T 
akeshita, S et a2;Gene(1987), 63-74#J$) $r/fll^ 
*1 0 pHSG399frfflJRf»*SiiBl (£iB& (80 SO 
««!»*BcoRIIcr9lWL. ««LfcAKitfc?-Wtt£ 

(£«» (*) so «r«v\ ine^ttfc^tticTf^fto 

fc e ~ <D#tC UXpHSG399icy U f 'J 1 ) A&fe # 

SrfMJLfc. 5?^-C*>6ATCC13869*^^AK3t^ 
*ft«^7^§ K£p399AKY, L - !> t> y£MBST£> 
6AJ3463&&<DAK&fc^£^1-6:/7 7^ K£p399AK 

[0 0 3 1 ) p399AKY, p399AK9IC, *tl?tl=* V 

rtSrfcODNABrtf (EJLTCoryne.-oritiai-) £*|A 

ief$rMU/77-; KtBltfc. Coryne.-ori 

$ K-<* *-pHK4£ffr£ Lfc. yt7-=>^3 

*s K vKo^^^i, ::-cit p a 

Jl844C&B?!B858-216l99^i0 pHSG298(S. Takeshi ta 
et al : Gene 61,63-74(1987)^)^6. %%L<T>*S* Y 
>0"<^-pHK4£fl|&L£:. pAJ1844££|Rgg*3&Sau3AI 
*Ctt#9»U MBR»*BaaflI-C^±«ttrLfcpHSG298i: 
iMSLrtu H8ft©DNA«r3 y *A • ^ 

A) AJ12036(r^-P7559Hcjf^tet*Lfc p 

BftKMtoBKtt. »^w^25ii8/ai«r^tm-ai 

2G^ U— h (^/U=»-^5g. # V ^ h VIOg. g*tf a:** 
lOg, NaC15g. dL~* f^-VO. 2g. ^15g£*fe;!klllC^ 
t?o P H7.2) \ZXft^ft 0 J&Wfc&m*b7y*^Y*® 

fco :^7^; xy^nr- ^ y ^ y^. 

10 0 3 2] P HK4£#JIEfi?£Kpnl (tfc) SO ic 



Blunting kit («c) SO tr«V\ *g££Jx*:£ 

(SfiiS (tfc) SO £SttU pHK4J:9Coryne.- 
ori SB #<DDNABrfr ^BamHIO^IC J: £isO0f K J: o TIB 9 
W£ix6&&£Uto :^7^^ KfcBamHltCtgSJ 
WU ^C^Coryne.-oriDNA^^^i:<BainHI|CT 
#J»rLfcp399AKY, p399AK9l£&& U 3!)^^f!)5> 

^ K&frSiLfc. p399AKY&*(DiJ£SAK3ifc^£ 
^tP^7^^ K£p399AKYB£^£U p399AK9fc*023E 
&&AK&&*&$tf77X$ K£ P 399AK9B£ffo£ L 
ft a p399AK9B. p399AKYBtf?&<Oi§&£li} 1 Id^T. 3»| 

7* h77^^ix) »^ffl*-C«>5AJ12036» (FER 
M-P7559) K£Jia A K^7X; Kp399AK9B£i5 A L fc 

mji269i«. si»*(raahPi29!8)^ff^«nastf 

[003 3] (HJ&0I/2 3y^f!l^-W 
*S) »±SlAKi&e^^^tf^7^^ Kp399AKYAr/ 

xasiAKae^sr^tf^^x?: kp399ak9^isku, 

Sr£3>& A K ©46«E3?iJ<D*S «rf?* o 

fc 0 IlS^^^ftt:ty^f>©*& (F.Sanger et 
al :Proc. Natl. Acad. Sci. 74, 5463(1977) &Jf£tfe&) IC 
iofc 0 p399AKY(Cn-K$JxtV^^^§lAKjt^ 
^*aK^J«rffiJim«5fi^#^l IC, p399AK9JC=i— K 
*HTV^«||fflAKJ8fe^©aaB^S:JEW*<Dfi^l 
#-§-2lc3Ei". «5^AKiftfi^ll»±®AKi:)t^ 
10 5 l*e<0G^A«C^bUTV>^tV^9 l^$Of 

K**tTV^r t*S53lbJxrv^5A s (Kalinowsk 
i.Jct al;Molecular Microbiology (1991) 5 (5), 1197-120 

mica. po>2*<Di}-7^~y b&m—tDy-fj >y 

7 u-A-t*^- KSHTir^ tniLbtiZ. 
10 0 34] DNA*»ajllJ:9«S*W»4aAK 

SEM*fi5»©BW#»l K 13^t. 
10 0 3 51 l3»CDNA*«W*-*>«S£ft5*l* 

<OiE^IJ#^ 4|r, ^f7*ar:^h<D7^/ tt£^J^£» 
fc<Ofi^»*6l^i-. DNAR^tT^/K£5U^P5 
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[0 0 3 6] » % ^t^-yh^^ PB^Kyl^G 

*>^r x of hia5Pt2 7 9#@^77^V 
&*\s*->\C s jSf-^^y hiC*5t^3 0#gOT 

[0037J mmms ^y^fy^.^ 
k©»ar: a 5L-y >£**^s>»*) =» y 

^^S!»-e*>5AJ12036«c (FERM-P755 
9) i:MAK/^^^ Kp399AKYB&tf£^SAK:r 
77,^ Kp399AK9B£$- A ^A Lfc8c£f£H bfc 0 =» y * 



4SAK/7^-; K«r««rt-SAJ12690»ISJ:^ 2E» 
IAK^7^^ K£#*H" 6U12691(FERM-P12918)«tf> 

r^A't^-f-^mfcaKLfc. is&ttasr*. f&tfc 

lC$£ofc (Miyajima^R et al;Tbe Journal of Biochemi 
stry(1968)63(2) r 139-148#]^) 0 ^lfC^filCAK 
7=7*% K«AfcJ:>> AKO^&^t 0-1 5f(C 
«*tt^6rt, &lf«*SAK^9^^ K«A«K1 
ov^T©*^ L-y ^St/L-^i^-^fcii-Sffi* 

b7T— 3j£^mjl2Q36#U JLCF**UUI 

^ak^7^^; Kfc^£^cAji2690#, XAIA 

z>« Bismol- &t*L-*u*^vt*g-*& 

[00 3 8] 





AKttStt (dU/kk protein) 
ffiSJB +l«M L-Lys.-HoH L-thr 


AJ12036 
AJ12690 
AJ12691 


19.0 2. $ 
235. 3 34. 5 
210.5 145.3 



[0 0 3 9) KF£4£4J12036* W4fAK/7^^ K# 
#J*AJ1269<K »AK7'7^^ K^f^AJ12691 (FER 
«-P12918)(D^^»^fFiU, samstt 
y i?^a»i*(^=>-^100ft (NH 4 ) 2 S0 4 55g, KH 2 P0 4 1 
g t l|gS0 4 '7i^01g.ASfidSm^flMfe fS«J 50ml. Fe 
S0 4 • 7H 2 01 Omg. MnS0 4 ■ 4H 2 0 lOnig, V&T ^ K5mg, 

Rt^aC0 3 50g«r>67Kll^tr. pH8. 0 ) fctelS U 31.5 

SAK/7^5K8A»l:J:9, L - y i^SS**** 



K*J**fc;/?*$ K^*^te^-*--C*>* 

m*i o o%irfii*r^v>^7^5 Ko^te^u^ 

t*AJ12036<fc. XtWtHC»4lAK^7^$ K*«* 
£i**JVJ12690tf, MAK^7^>; K&fitfSSiirfcA 
J12691fc<0 L - y S?:/<MM&H& XtflHIKTttO 

[0 04 0] 
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Lys^SS <g/l) 






AJ 1 20 3 6 


0 






A J 1 26 9 0 


2 


100 




AJ 1 269 1 


25 


98 





_ ^ ^ L 

1004 1] (HffiflU ^y^r^A-w 

mmf&&zmm. mat itxyx 

y tr • 3y©AK^itt Gino6Mi (Bo 

y, E and Pattc, J.C. , J. Bacterid. J_12, 84-92 (197 
2), Theze, J. et al. , J. Bacteriol. 117, 133-143 (1 

974)) 0 ay*/<;fy $j»mmmiznAKx»msm 

OAKjgfc^tt pHSG399 ±£> lac >^n^-^-T»C 

[0 0 4 2] Gifl06Ml Tf^lKlfc P 39 

9AKY, p399AK9 T^StelfcU £ATK^-f-&4>i*Jfc H9 

v<D±iizteffi-f zzt&&misit 0 ztiizxvzf*!) 

&'>#ifc M9 

A 20XM9 (g/L) 
Na 2 HP0 4 12H20 
KH 2 P0 4 
NaCl 
NH 4 C1 

B 1H MgS0 4 
C 50% Glucose 
D lg/L Thiamine 
9J*£aHiU A 

[0 0 4 3] av^X^<^ffi«;j:9*lfflflattW«!«ri8SI 



303 
60 
10 
20 



B : C : D : tK = 5:0. 1 : 1 :0. 1:95 



[0 04 4] AK(OB*filttS:fflS1-^|R, g*&££# 
(02) D *<o£j?L £HS2AKtt x 

t\ x\s*~>izxzm&tt* ioo% <*e>ic 

~ bfcfrfrilt ( KiM 0.4mM — 5.0mM ) 0 

[0 04 5] (H1S^J5 ^y^fyDA.^ 

z#A<om#MtmAKm&*<DtiiM) mmw4£v& 
[0 0 4 6] mmmt&&AKmm*<ofmxmt it 

279 Ala-Thr) £te<OT ^ y ^icS^^ r t K 

riPCR^t^^(Higuchi f R.,61,in PGR tcchnolo 
gy (Erl ich, H. A. Eds. , Stockton press (1 989))) „ 77- 
^£fllV*6;frfe(Krainer,W. and Frits, R J. Meth. in En 
zyrooL, 154, 350(1987) ;Kunkel, T. A. et ah, Meth. in E 
nzyrool. , 1 54, 367 (1987) 

[0047] gtmcx^TmATZT* /m<ommt u 

ttSiC X *) %m U t>(0 8 3 (Arg, Asp, Cys, Ph 

e, Pro, Ser, Tyr, Val) Zm/vtio ^^^(D7 ^ y & 

[004 8] 
[&3] 
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y"7>^h£< ori *A&) 






n'^QQAKY t7\3QQAKYR) i 


Thr 


"'Ala 


GCT 


-> 


Thr 


A*CT 


P399AK9 (p399AK9B) 


Aug 


""Ala 


GCT 


-> 


Arg 


C*G*T 


P399AKAR (p399AKARB) 


Asp 


m Ala 


GCT 


-» 


Asp 


GAT 


P399AKAD 


Cys 


"'Ala 


GCT 


-* 


Cys 


T*G*T 


P399AKAC (p399AKACB) 


Phe 


279 Ala 


GCT 


-> 


Phe 


T*TT 


P399AKAF (p399AKAFB) 


Pro 


!7, Aia 


GCT 


-» 


Pro 


C*CT 


P399AKAP (p399AKAPB) 


Ser 


"* Ala 


GCT 




Ser 


T*CT 


P399AKAS (p399AKASB) 


Tyi 


279 Ala 


GCT 


— » 


Tyr 


T*A*T 


P399AKAY (p399AKAYB) 


Val 


*" Ala 


GCT 


-> 


Val 


6T*T 


P399AKAV (p399AKAVB) 



[0 0 4 9] ££<0&A;fri££ LTtt. &&&mA$ti 
£279#S0>Ala&&<Q=* K V£ B#)<OT ^ / &?S®<0=* 
K^<CfiatftUyt23roer^^DNA8a5r%^L(Arg £ 
Affi-o D N A fi5' -GCCAGGCGAG CGT GCCAAGGTTT-3' : 
R^IS-^- 17, Asp ^Affl^ffcD N Al*5' -GCCAGGCGAG 

GAT GCCAAGGTTT-3' : E^J#^- 18. Cys ^A/fl^/£ 
D N A f25* -GCCAGGCGAG TGT GCCAAGGTTT-3' : gB?iJ#^ 
19. Phe A/B^fifc D N A 125' -GCCAGGCGAG TTT GCC 
AAGGTTT-3' : jfiM^2 0, Pro zSA/B^DN Att 
5* -GCCAGGCGAG CCT GCCAAGGTTT-3* : K^J#^2 1 . Se 
r £AflJ£j#DNAf*5'-<XCA(£CGAG TCT GCCAAGGTTT- 
3' r 2 2. Tyr g A/fl^fifcD N A 125' -GCCAGG 

CGAG TAT GCCAAGGTTT-3' : K£lJ#^ 2 3, Val &AJ8 
^DN A i25' -GCCAGGCGAG GTT GCCAAGGTTT-3' : K^J 

#^2 4-c$>*) . ^coWffifi^j.b^Hirr l 6iio 2 

3mer -^DNA^bfc. fc t x.tf Arg®g£?SA 

5' -GCCAGGCGAG CGT GCCAAGGTTT-3' # 5 fii^lJ 
&*Pfa-*«DNA, t©»UW-*|IDNA, K*'J 



S^-l 5 0RW«r*"f5-*«DNA, &T/S2?»J#^1 
6<DR^]£#i-6-:fcglDNA£:/7^-fcU p399 
AKYMtffflK LTPCR ^frot, #ttftttXJ!02»A 
«rB»< fcac>, ff»$*ufcDNA*^«»jS«rStp»280 

ifi&*f£ftJPK8f$ (Nael-Avall) MV^a^WU p3 
99AKY OttS8M&*|B*Lfc. H*Lfc*«l£O^TI* 

[0 0 5 0] (HJ6W6 ^JISAKfifc* 8 8<Dfi*& 
AWfr) ^fH&Pm«i>*teKJ:9. Gifioan £3?ife 
WSX^bH^i^S^AKiSG^^^try^^^ K8 

o/to &4fc:y 5nM. 5mM. 5mM 

1% 03, 04. B95|cy^« * ^ 

[005 1] 
1«4] 



[00 





Jt3t4(mU/mg protein) 


5mM Lys(%) 


5mM Thr(%) 


5mM Lys+Thr<%) 


mm 


15.3 


423 


623 


92 


Thr 


12.9 


47.0 


103.5 


50.4 


Pro 


l 23 


763 


l 1 263 


1033 


Cys 1 


15.4 


563 


108.1 


173 j 


Ser 


8.2 


52.6 


131.6 


18.4 


Val 


1 213 


51.1 


98.3 


5273" 


Arg 


7.6 


t 40.6 


1073 


47.8 


Tyr 


14.4 


14.4 


1033 | 


19.4 


Phe 


18.7 


12.1 


L 103.0 


I 182 













vai aswakm*. Arg m&n\x8m&hZo c ys 

&«afA£&«c, Ser ^S^A^^»i»J^y^(OPB 
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Phe a&£A£At*. Tyr «»»A**#«> !J 

ftSSl^d' W£S<0#) 1/5 ) , y v^XO^pa^jg 

oTl^S (120% EU:) . *<Dfc£S&|Sgk#!&£fi, 

[0 0 5 3] &&mMz.^XX%tz&m<om&<D$:-fc 

tt»^SAK<OJStt^» 80% 1.5 WfRHC 

&£L*io Cys jftXVAKAHS. Thr SSliAf^. 
Phe ®mmA&$m. Tyr &SSAXA**. Val &g>H 



^K^ttt Val SSSAfcUfc-Cfcofc (®6) . 
[0 0 54 J (HJtM7 3p^f^ A .^ 
- * A«F*«*fc:fett 6 K AS A Kifife^ 8 a t w?±mA 

A) AJ 120368c (FERM-P7559) IC3c3(C^ 

•t KHAifc^u wn© 

*ICOt*TAKfitt*lttLfc. XSttgcT j^kjus 

m*izzz&mmw^-rtuzi$^xi> Thr 

*>&A8!$r±lE]ofc. 
[00 5 5] 
[^5] 



tt»930210BOAK 





ikStt(mU/mg protein) 


5mM Lys(%) 


5mMThr(%) 


2mM Lys+Thr(%) 


AJ12036 


5.6 


52.0 


87.0 


7.0 




316.4 


52.7 


86.8 


6.2 


Thr 


374.4 


58.7 


109.1 


78.3 


Arg 


197.4 


41.4 


106.8 


58.6 


Cys 


287.0 


66.5 


135.7 


60.6 


Phe 


447.7 


14.6 


105.0 


32.4 


Pro 


125.0 


77.5 


123.2 


85.2 


Ser 


406.8 


55.0 


114.4 


37.0 


Tyr 


425.6 


16.1 


104.8 


322 


Val 


448.9 


60.5 


103.5 


75.5 



[0 0 5 

]) 6 Ic^-ftf 0 Xh 6, XA 

^AK/7X; K«AKJ:9 L-JJ ^>-^ffitld5¥L< 
^J±LTV>5r<t^4b^5o flrfc Cys 2*g>HA£A 
Ser ^S^A^A^^^XA-Cttjf^ 25g/ltf>rfi5v* 

13: 100%£ftiv/7*5 K(0$^|r^Lfc o 
[0 0 5 7] 











0.00 


100 


Thr 


24.25 


100 


Arg 


24.56 


100 


Cys 


13.41 


100 


Phe 


25.14 


100 


Pro 


25.11 


100 


Ser 


5.72 


100 


Tyr 


25.12 


100 


Val 


25.02 


100 



(CUT 279 tt*fcl«W*-g-5(Or 5 /»Stl:lt 
3 0&<£> Ala ^Dm7>;®^7^^CM? 
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ZtltLAKZWl'&LIt* Pro 

£9. !) ic J: 6 AK^r 

$r®U/Co PJSMfcSr VaK Tyi\ Phe lc£{t£-£5 C £ 

«iBM»ia*-ccHe>aejis!AK<o»tt«:«***a^fc 

{00 5 91 



i£?i]<£>££ : 1643 
mm®. : 

: -*«. 

ga^JOS^ : genomic DNA 

: ^f|^-^^;j&A(Corynebacterium glutami 

cum) 

: ATCC 13869 



mm^ : 2 

fi#'J<fl&£ : 1643 



TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACOCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 
GGCGGTTCCT CGCTTGAGAG TGCGGAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 
ACCAAGAAGG CTGGAAATGA TGTCGTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 
CTCCTGACTG CTGGTGAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 
GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGCGC 
AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA TGTCACCACG 
TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 
GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTGACCCGCG CATOGTTCCT 
AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 
TCCAAGATTT TGGTCCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 
GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 
CCTGTGGAAG AAGCAGTCCT TACCGGTGTC GCAACCGACA AGTCCGAAGC CAAAGTAACC 
GTTCTGGGTA TTTCCGATAA GCCAGGCGAG GCTGCCAAGG TTTTCCGTGC GTTGGCTGAT 
GCAGAAATCA ACATTGACAT GGTTCTGCAG AAOGTCTCCT CTGTGGAAGA CGGCACCACC 
GACATCACGT TCACCTGCCC TCGCGCTGAC GGACGCCGTG CGATGGAGAT CTTGAAGAAG 
CTTCAGGTTC AGGGCAACTG GACCAATGTG CTTTACGACG ACCAGGTCGG CAAAGTCTCC 
CTCGTGGGTG CTGGCATGAA GTCTCACCCA GGTGTTACCG CAGAGTTCAT GGAAGCTCTG 
CGCGATGTCA ACGTGAACAT CGAATTGATT TCCACCTCTG AGATCCGCAT TTCCGTGCTG 
ATCCGTGAAG ATGATCTGGA TGCTGCTGCA CGTGCATTGC ATGAGCAGTT CCAGCTGGGC 
GGCGAAGACG AAGCCGTCGT TTATGCAGGC ACCGGACGCT AAAGTTTTAA AGGAGTAGTT 
TTACAATGAC CACCATCGCA GTTGTTGGTG CAAOCGGCCA GGTCGGCCAG GTTATGCGCA 
CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTCG TTTCTTTGCT TCCCCGOGTT 
CCGCAGGCCG TAAGATTGAA TTC 

&M(r>ffl® : genomic DNA 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1643 



£$0& : aJfr* *f9lH-0^ii(Corynebacterium glutami 
cum) 

to& : AJ3463 



TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACOCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 240 
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CGCCCTTCCT CGCTTGAGAG TGCGGAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 300 

ACCAAGAACG CTGGAAATGA TGTCGTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 360 

GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 420 

CTCCTGACTG CTGGTGAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 480 

GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 540 

GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT OGATGAGGGC 600 

AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCCCGA TGTCACCACG 660 

TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 720 

GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTGACCCGCG CATCGTTCCT 780 

AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 840 

TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 900 

GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 960 

CCTGTGGAAG AAGCAGTCCT TACCGGTGTC GCAACCGACA AGTCCGAAGC CAAAGTAACC 1020 

GTTCTGGGTA TTTCCGATAA GCCAGGCGAG ACTGCCAAGG TTTTCCGTGC GTTGGCTGAT 1080 

GCAGAAATCA ACATTGACAT GGTTCTGCAG AACGTCTCCT CTGTGGAAGA CGGCACCACC 1140 

GACATCACGT TCACCTGCCC TCGCGCTGAC GGACGCCGTG CGATGGAGAT CTTGAAGAAG 1200 

CTTCAGGTTC AGGGCAACTG GACCAATGTG CTTTACGACG ACCAGGTCGG CAAAGTCTCC 1260 

CTCGTGGGTG CTGGCATGAA GTCTCACCCA GGTGTTACCG CAGAGTTCAT GGAAGCTCTG 1320 

CGCGATGTCA ACGTGAACAT CGAATTGATT TCCACCTCTG AGATOCGCAT TTCOGTGCTG 1380 

ATCCGTGAAG ATGATCTGGA TGCTGCTGCA CGTGCATTGC ATGAGCAGTT CCAGCTGGGC 1440 

GGCGAAGACG AAGCCGTCGT TTATGCAGGC ACCGGACGCT AAAGTTTTAA AGGAGTAGTT 1500 

TTACAATGAC CACCATCGCA GTTGTTGGTG CAACCGGCCA GGTCGGCCAG GTTATGCGCA 1560 

CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTCG TTTCTTTGCT TCCCCGCGTT 1620 

CCGCAGGCCG TAAGATTGAA TTC 1643 



Met Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 16 

Glu Arg He Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 32 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 48 

Glu Leu Uu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 64 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 96 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 112 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 128 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 144 

Asp Yal Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 176 

Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 192 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 208 

Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 224 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 240 

lie Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 256 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 272 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 288 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 304 

Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg 320 



: 3 

ffi?'JOg£ : 421 




%Ms& : :»!*** JrWW W*A(Corynebacterium glutani 
cum) 

: ATCC13869 
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Arg 


Ala Met 


Glu 


lie 


Leu 


Lys 


Lys Leu 


Gin Val Gin Gly Asn Trp Thr 


336 


Asn 


Val Leu 


Tyr 


Asp 


Asp 


Gin 


Val Gly 


Lys Val Ser Leu Val Gly Ala 


352 


Gly 


Met Lys 


Ser 


His 


Pro 


Gly 


Val Thr 


Ala Glu Phe Met Glu Ala Leu 


368 


Arg 


Asp Val 


Asn 


Val 


Asn 


He 


Glu Leu 


lie Ser Thr Ser Glu lie Arg 


384 


lie 


Ser Val 


Leu 


lie 


Arg 


Glu 


Asp Asp 


Leu Asp Ala Ala Ala Arg Ala 


400 


Leu 


His Glu 


Gin 


Phe 


Gin 


Leu 


Gly Gly 


Glu Asp Glu Ala Val Val Tyr 


416 


Ala 


Gly Thr 


Gly 


Arg 










421 



mm** : 4 

mm<0&£ : 421 



%Mth : J PV *7W-*' A4;*A<Corynebacterium glutami 
cum) 

tfefc : AJ3463 



K 

mm 

Met Ala Leu 
Glu Arg lie 
Gly Asn Asp 
Glu Leu Leu 
Glu Met Asp 
Val Ala Met 
Gly Ser Gin 
lie Val Asp 
Lys lie Cys 
Asp Val Thr 
Leu Ala Ala 
Asp Gly Val 
Leu Glu Lys 
Ser Lys He 
Val Pro Leu 
He Ala Gly 
Gly Val Ala 
Ser Asp Lys 
Ala Glu He 
Asp Gly Thr 
Arg Ala Met 
Asn Val Leu 
Gly Met Lys 
Arg Asp Val 
lie Ser Val 
Leu His Glu 
Ala Gly Thr 



Val Val Gin 
Arg Asn Val 
Val Val Val 
Glu Leu Ala 
Met Leu Leu 
Ala lie Glu 
Ala Gly Val 
Val Thr Pro 
lie Val Ala 
Thr Leu Gly 
Ala Leu Asn 
Tyr Thr Ala 
Leu Ser Phe 
Leu Val Leu 
Arg Val Arg 
Ser Met Glu 
Thr Asp Lys 
Pro Gly Glu 
Asn lie Asp 
Thr Asp lie 
Glu He Leu 
Tyr Asp Asp 
Ser His Pro 
Asn Val Asn 
Leu lie Arg 
Gin Phe Gin 
Gly Arg 



Lys Tyr Gly 
Ala Glu Arg 
Val Cys Ser 
Ala Ala Val 
Thr Ala Gly 
Ser Leu Gly 
Leu Thr Thr 
Gly Arg Val 
Gly Phe Gin 
Arg Gly Gly 
Ala Asp Val 
Asp Pro Arg 
Glu Glu Met 
Arg SeT Val 
Ser Ser Tyr 
Asp lie Pro 
Ser Glu Ala 
Thr Ala Lys 
Met Val Leu 
Thr Phe Thr 
Lys Lys Leu 
Gin Val Gly 
Gly Val Thr 
He Glu Leu 
Glu Asp Asp 
Leu Gly Gly 



Gly Ser Ser 
He Val Ala 
Ala Met Gly 
Asn Pro Val 
Glu Arg He 
Ala Glu Ala 
Glu Arg His 
Arg Glu Ala 
Gly Val Asn 
Ser Asp Thr 
Cys Glu He 
lie Val Pro 
Leu Glu Leu 
Glu TyT Ala 
Ser Asn Asp 
Val Glu Glu 
Lys Val Thr 
Val Phe Arg 
Gin Asn Val 
Cys Pro Arg 
Gin Val Gin 
Lys Val Ser 
Ala Glu Phe 
He Ser Thr 
Leu Asp Ala 
Glu Asp Glu 



Leu Glu 
Thr Lys 
Asp Thr 
Pro Pro 
Ser Asn 
Gin Ser 
Gly Asn 
Leu Asp 
Lys Glu 
Thr Ala 
Tyr Ser 
Asn Ala 
Ala Ala 
Arg Ala 
Pro Gly 
Ala Val 
Val Leu 
Ala Leu 
Ser Ser 
Ala Asp 
Gly Asn 
Leu Val 
Met Glu 
Ser Glu 
Ala Ala 
Ala Val 



Ser Ala 
Lys Ala 
Thr Asp 
Ala Arg 
Ala Leu 
Phe Thr 
Ala Arg 
Glu Gly 
Thr Arg 
Val Ala 
Asp Val 
Gin Lys 
Val Gly 
Phe Asn 
Thr Leu 
Leu Thr 
Gly He 
Ala Asp 
Val Glu 
Gly Arg 
Trp Thr 
Gly Ala 
Ala Leu 
lie Arg 
Arg Ala 
Val Tyr 



16 
32 
48 
64 
80 
96 
112 
128 
144 
160 
176 
192 
208 
224 
240 
256 
272 
288 
304 
320 
336 
352 
368 
384 
400 
416 
421 



m?i\V>&£ : 172 



: aJV *T5?A-?'^;*MCorynebacterium glutami 

cum) 

flc£ : ATCC13869 



K 

mm 

Met Glu Glu Ala Val Leu Thr 

1 Ala Thr Asp Lys Ser Glu Ala 

Lys Val Thr Val Leu Gly lie 

p Lys Pro Gly Glu Ala Ala Lys 



Gly V a 
1 6 

Ser As 
3 2 
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Va 1 
I ) e 
G 1 n 
Th r 
C y s 
Me t 
G I n 
Leu 
L y s 
L y s 
A I a 
Va 1 
I 1 e 
Va I 
Leu 
G 1 u 
G 1 u 
Th r 



Ph e 
A s n 
A s n 
Th r 
P r o 
G I u 
Va I 
Ty r 
Va 1 
Se r 
G 1 u 
A s n 
S e r 
Leu 
Asp 
G 1 n 
Asp 
G 1 y 



Ar g 
1 1 e 
V a 1 
Asp 
A r g 
I 1 e 
G 1 n 
Asp 
S e r 
H i s 
Ph e 
Va 1 
Th r 
I 1 e 
A 1 a 
Ph e 
G 1 u 
Ar g 



A I a 
Asp 
S e r 
I 1 e 
A 1 a 
Leu 
G I y 
Asp 
Leu 
P r o 
Me t 
A s n 
S e r 
Ar g 
A 1 a 
G 1 n 
A I a 



: 6 
: 172 



Leu Ala Asp 

Me t V a I Leu 

S e r V a 1 G 1 u 

Thr Phe Thr 

Asp Gly Arg 

Lys Lys Leu 

Asn Trp Thr 

Gin Va 1 Gly 

Va 1 Gly Ala 

Gly Va 1 Thr 

G 1 u Ala Leu 

lie G I u Leu 

G ] u lie Arg 

Glu Asp Asp 

Ala Arg Ala 

Leu Gly Gly 

Va 1 Va I Ty r 

: aj**' *7j$W>*;M(Corynebacterium glutami 

cum) 

ft£ : AJ3463 



Ala G 1 

4 8 
Asp G 1 

6 4 
Arg A I 

8 0 
Asn V a 

9 6 
Gly Me 

1 1 2 
Arg As 

1 2 8 
lie S e 

1 4 4 
Leu Hi 

1 6 0 
Ala G 1 

1 7 2 



&&\&^ : 7 
&M<0&£ : 1643 



Met Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys Ser Glu Ala 16 

Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu Thr Ala Lys 32 

Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn He Asp Met Val Leu 48 

Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp He Thr Phe Thr 64 

Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu lie Leu Lys Lys Leu 80 

Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp Gin Val Gly 96 

Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro Gly Val Thr 112 

Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn lie Glu Leu 128 

He Ser Thr Ser Glu He Arg lie Ser Val Leu He Arg Glu Asp Asp 144 

Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin Leu Gly Gly 160 

Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 172 

: 39^/>'^T5!?A-r ^;*A(CorynebacteriuB glutami 

cum) 

: ATCC 1 3 8 6 9 
BB#J£>#P& :mat peptide 
tf&Um : 217. . 1482 



&M(DW& : genomic DNA 



MM 



TCGCGAAGTA GCAOCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAG GTG GCC CTG GTC GTA CAG 

Met Ala Leu Val Val Gin 
1 5 
AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG GAA CGC ATT AGA AAC GTC 



60 
120 
180 
234 



282 
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mm&Z : 1643 
&n<Dmm : genomic DNA 



GCT GCC AAG GTT TTC CGT GCG TTG GCT CAT GCA CAA ATC AAC ATT GAC 1098 
Aia Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu lie Asn lie Asp 

280 285 290 

ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC 1146 
Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp lie 
295 300 305 310 

ACG TTC ACC TGC CCT CGC GCT GAC GGA CGC CGT GCG ATG GAG ATC TTG 1 194 
Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu lie Leu 

315 320 325 

AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC 1242 
Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp 

330 335 340 

CAG GTC GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA 1290 
Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro 

345 350 355 

GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC 1338 
Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn 

360 365 370 

ATC CAA TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT 1386 
He Glu Leu He Ser Thr Ser Glu He Arg lie Ser Val Leu lie Arg 
375 380 385 390 

GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG 1434 
Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin 

395 400 405 

CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAA 1482 
Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
410 415 420 421 

AGTTTTAAAG GAGTAGTTTT ACAATGACCA CCATCGCAGT TGTTGGTGCA ACCGGCCAGG 1542 
TCGGCCAGGT TATGCGCACC CTTTTGGAAG AGCGCAATTT CCCAGCTGAC ACTGTTCGTT 1602 
TCTTTGCTTC CCCGCGTTCC GCAGGCCGTA AGATTGAATT C 1643 

±4fe£ : 3J*a 4 >7W-*'/^A((x>rynebacterium glutami 
cum) 

: AJ3463 
E^J<0^i : mat peptide 
#&ftia : 217.. 1482 



MMr*jeLfc#*:S 



TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAG GTG GCC CTG GTC GTA CAG 

Met Ala Leu Val Val Gin 
1 5 
AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG GAA CGC ATT AGA AAC GTC 
Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala Glu Arg He Arg Asn Val 

10 15 20 

GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT GGA AAT GAT GTC GTG GTT 
Ala Glu Arg He Val Ala Thr Lys Lys Ala Gly Asn Asp Val Val Val 
25 30 35 



60 
120 
180 

234 



330 
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CTC TGC TCC CCA ATG GGA CAC ACC ACG GAT GAA CTT CTA GAA CTT GCA 378 
Val Cys Ser Ala Met Gly Asp Thr Thr Asp Glu Leu Leu Glu Leu Ala 

40 45 50 

GCG GCA GTG AAT CCC GTT CCG CCA Ga CGT GAA ATG GAT ATG CTC CTG 426 
Ala Ala Val Asn Pro Val Pro Pro Ala Arg Glu Met Asp Met Leu Leu 
55 60 65 70 

ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC GTC GCC ATG GCT ATT GAG 474 
Thr Ala Gly Glu Arg He Ser Asn Ala Leu Val Ala Met Ala He Glu 

75 80 85 

TCC CTT GCC GCA GAA GCT CAA TCT TTC ACT GGC TCT CAG GCT GGT GTG 522 
Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr Gly Ser Gin Ala Gly Val 

90 95 100 

CTC ACC ACC GAG CGC CAC GGA AAC GCA CCC An GTT GAC GTC ACA CCC 570 
Leu Thr Thr Glu Arg His Gly Asn Ala Arg He Val Asp Val Thr Pro 

105 110 115 

GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC AAG ATC TGC ATT GTT GCT 618 
Gly Arg Val Arg Glu Ala Leu Asp Glu Gly Lys He Cys lie Val Ala 

120 125 130 

GGT TTT CAG GGT GTT AAT AAA GAA ACC CGC GAT GTC ACC ACG TTG GGT 666 
Gly Phe Gin Gly Val Asn Lys Glu Thr Arg Asp Val Thr Thr Leu Gly 
135 140 145 150 

CGT GGT GGT TCT GAC ACC ACT GCA GTT GCG TTG GCA GCT GCT TTG AAC 714 
Arg Gly Gly Ser Asp Thr Thr Ala Val Ala Leu Ala Ala Ala Leu Asn 

155 160 165 

GCT GAT GTG TGT GAG ATT TAC TCG GAC GTT GAC GGT GTG TAT ACC GCT 762 
Ala Asp Val Cys Glu He Tyr Ser Asp Val Asp Gly Val Tyr Thr Ala 

170 175 180 

GAC CCG CGC ATC GTT CCT AAT GCA CAG AAG CTG GAA AAG CTC AGC TTC 810 
Asp Pro Arg He Val Pro Asn Ala Gin Lys Leu Glu Lys Leu Ser Phe 

185 190 195 

GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC TCC AAG ATT TTG GTG CTG 858 
Glu Glu Met Leu Glu Leu Ala Ala Val Gly Ser Lys lie Leu Val Leu 

200 205 210 

CGC ACT GTT GAA TAC GCT CGT GCA TTC AAT GTG CCA CTT CGC GTA CGC 906 
Arg Ser Yal Glu Tyr Ala Arg Ala Phe Asn Val Pro Leu Arg Val Arg 
215 220 225 230 

TCG TCT TAT ACT AAT GAT CGC GGC ACT TTG ATT GCC GGC TCT ATG GAG 954 
Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu He Ala Gly Ser Met Glu 

235 240 245 

GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA ACC GAC AAG 1002 
Asp He Pro Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys 

250 255 260 

TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG 1050 
Ser Glu Ala Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu 

265 270 275 

ACT GCC AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC 1098 
Thr Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu lie Asn lie Asp 

280 285 290 

ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC 1146 
Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp He 
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295 300 305 310 

ACG TTC ACC TGC CCT CCC CCT GAC GCA CGC CGT GCG ATG GAG ATC TTG 
Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu lie Leu 

315 320 325 

AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC 
Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp 

330 335 340 

CAG GTC GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA 
Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro 

345 350 355 

GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC 
Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn 

360 365 370 

ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT 
lie Glu Leu He Ser Thr Ser Glu lie Arg He Ser Val Leu lie Arg 
375 380 385 390 

GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG 
Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin 

395 400 405 

CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAA 
Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
410 415 420 421 

AGTTTTAAAG GAGTAGTTTT ACAATGACCA CCATCGCAGT TGTTGGTGCA ACCGGCCAGG 
TCGGCCAGGT TATGCGCACC CTTTTGGAAG AGCGCAATTT CCCAGCTGAC ACTGTTCGTT 
TCTTTGCTTC CCCGCGTTCC GCAGGCCGTA AGATTGAATT C 



1194 



1242 



1290 



1338 



1386 



1434 



1482 



1542 
1602 
1643 



mm^ : 9 

ffi#ltf>^£ : 1643 
&?Wmm : genomic DNA 

mm 



: ?rJ)£A f *y;M(Corynebacteriuni glutami 

cum) 

: ATCC13869 
S2^JO#^ : mat peptide 
ft&ifcW. : 964. . 1482 

Lfc*lfe: S 



mm 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TAT TAA A TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
CATCCGC T A AAG CC CCA GGAACCCTGT 
GCAG AAAGAA AACACTCCTC TGGCTAGGTA 
AC AG T TT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC 
AAGGTGG CCCTGGTCGT ACAGAAATAT 
GGCGGTTCCT CGCTTGAGAG TGCGGAACGC 
AG A A A CG TCGCTGAACG GATCGTTGCC 
ACCAAGAAGG CTGGAAATGA TGTCGTGGTT 
TGCTCCG CAATGGGAGA CACCACGGAT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT 
GTTCCGC CAGCTCGTGA AATGGATATG 
CTCCTGACTG CTGGTGAGCG TATTTCTAAC 
CTCGTCG CCATGGCTAT TGAGTCCCTT 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT 



AAA 
60 
ACG 
1 2 0 
GAC 

1 8 0 
ACA 

2 4 0 
ATT 

3 0 0 
GTC 

3 6 0 
CCC 

4 2 0 
GCT 
4 8 0 
CAG 
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GCTGGTG TGCTCACCAC CGAGCGCCAC 540 

GGAAACGCAC GCATTGTTGA CGTCACACCG GGT 

CGTGTGC GTGAAGCACT CGATGAGGGC 600 

AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTT 

AATAAAG AAACCCGCGA TGTCACCACG 660 

TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTT 

GCGTTGG CAGCTGCTTT GAACGCTGAT 720 

GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTG 

TATACCG CTGACCCGCG CATCGTTCCT 780 

AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAA 

GAAATGC TGGAACTTGC TGCTGTTGGC 840 

TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TAC 

GCTCGTG CATTCAATGT GCCACTTCGC 900 

GTACGCTCGT CTTATAGTAA TGATCCCGGC ACT 

TTGATTG CCGGCTCTAT GGAGGATATT 960 

CCT GTG GAA GAA GCA GTC CTT ACC GGT 

GTC GCA ACC GAC A AG TCC GAA 1008 





Me 


t G 1 


u G ] 


u A 1 


a Va 


1 L e 


u Th 


r G 1 y 


V a 


I A 1 


a Th 
1 


r As 


P L y 


s S e 


r G 1 

5 


u 






1 0 








1 


5 




GCC 


AAA 


GTA 


ACC 


GTT 


CTG 


GGT 


ATT 


TCC 


GAT 


A AG 


CCA 


GGC 


GAG 


GCT 


GCC 




10 5 6 


A 1 a 


L y s 


Va 1 


Th r 


Va I 


Leu 


G 1 y 


I I e 


S e r 


Asp 


L y s 


P r o 


G 1 y 


G 1 u 
20 


A I a 


A 1 a 






2 5 










3 0 








A AG 


GTT 


TTC 


CGT 


GCG 


TTG 


GCT 


GAT 


GCA 


GAA 


ATC 


AAC 


ATT 


GAC 


ATG 


GTT 




110 4 


L y s 


Va 1 


Ph e 


Ar g 


A 1 a 


Leu 


A I a 


Asp 


A 1 a 


G ! u 


I i e 


A s n 


I ! e 

3 5 


Asp 
4 5 


Me t 


Va 1 




4 0 


CTG 


CAG 


AAC 


GTC 


TCC 


TCT 


GTG 


GAA 


GAC 


GGC 


ACC 


ACC 


GAC 


ATC 


ACG 


TTC 




115 2 


Leu 


G 1 n 


A s n 


Va 1 


Ser 


S e r 


Va 1 


G 1 u 


Asp 


G I y 


Th r 


Th r 
5 0 


Asp 
6 0 


I t e 


Th r 


Ph e 


55 




ACC 


TGC 


CCT 


CGC 


GCT 


GAC 


GGA 


CGC 


CGT 


GCG 


ATG 


GAG 


ATC 


TTG 


A AG 


A AG 




12 0 0 


Th r 


C y s 


Pro 


Ar g 


A ! a 


Asp 


G 1 y 


Ar g 


A r g 


A 1 a 


Me t 
6 5 


G 1 u 

7 5 


I 1 e 


Leu 


L y s 


L y s 
7 0 






CTT 


CAG 


GTT 


CAG 


GGC 


AAC 


TGG 


ACC 


AAT 


GTG 


CTT 


TAC 


GAC 


GAC 


CAG 


GTC 




12 4 8 


Leu 


G I n 


Va I 


G 1 n 


G 1 y 


A s n 


Tr p 


Th r 


A s n 


V a 1 


L e u 


Ty r 


Asp 


Asp 


G I n 


V a 1 







80 8 5 
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GGC 
ATG 
G I y 
Me t 



90 
AAA 
AAG 
L y s 
L y s 



GTC 
TCT 
Va I 

S e r 



TCC 
CAC 
S e r 
H i s 



CTC 
CCA 
Leu 
Pro 
1 0 0 



GTG 
GGT 
Va 1 
G I y 



9 5 
GGT 
GTT 
G 1 y 
V a 1 



GCT 



A I a 



GGC 
12 9 6 
G ! y 



1 0 5 










1 1 0 








ACC 


GCA 


GAG 


TTC 


ATG 


G A A 


GCT 


CTG 


CGC 


CAT 


GTC 


AAC 


GTG 


AAC 


ATC 


GAA 




13 4 4 


Th r 


A 1 a 


G 1 u 


Ph e 


Me t 


G 1 u 


A 1 a 


Leu 


Ar g 


Asp 


Va 1 


A s n 


Va 1 
1 1 5 


A s n 
1 2 5 


I ! e 


G 1 u 




1 2 0 


TTG 


ATT 


TCC 


ACC 


TCT 


GAG 


ATC 


CGC 


ATT 


TCC 


GTG 


CTG 


ATC 


CGT 


G A A 


GAT 




13 9 2 


Leu 


I ] e 


S e r 


Th r 


S e r 


G 1 u 


I 1 e 


Ar g 


I 1 e 


S e r 


Va 1 


Leu 
1 30 


I 1 e 
14 0 


A r g 


G 1 u 


Asp 


1 3 5 




GAT 


CTG 


GAT 


GCT 


GCT 


GCA 


CGT 


GCA 


TTG 


CAT 


GAG 


CAG 


TTC 


CAG 


CTG 


GGC 




14 4 0 


Asp 


Leu 


Asp 


A 1 a 


A I a 


A ) a 


A r g 


A 1 a 


Leu 


H i s 


G 1 u 
1 4 5 


G I n 


Ph e 


G I n 


Leu 


G 1 y 
1 5 0 











1 5 5 








GGC 


GAA 


GAC 


GAA 


GCC GTC GTT TAT 


GCA 


GGC 


ACC 


GGA 


CGC 


TAAAGTTTTAA 


14 9 0 


G 1 y 


G 1 u 


Asp 


G 1 u 


Ala Val Val Tyr 


A 1 a 


G 1 y 


Th r 


G 1 y 


A r g 






1 6 0 


17 0 




17 2 


1 6 5 




AGGAGTAGTT 


TTACAATGAC CACCATCGCA 


GTT 


GTTGGTG 


C AACCGGCCA GGTCGGCCAG 


15 5 0 


GTTATGCGCA 


CCCTTTTGGA AG AG CGC A AT 


TTC 


C CAG CTG 


ACACTGTTCG TTTCTTTGCT 


16 10 



E^'J#^ : 10 
mVl<D&£ : 1643 



TCCCCGCGTT CCGCAGGCCG TAAGATTGAA TTC 

16 4 3 

£$0% : 9fVH ^^;*A(Corynebacterium glutami 
cum) 

: AJ3463 
5J£'JcO$r& : mat peptide 
^fcfcftfig : 964. . 1482 



&Fl<Dmm : genomic DNA 

mm 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGCCTGAG ACGCATCCGC TAAAGCCCCA GCAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGCCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAGCTGG CCCTGGTCGT ACAGAAATAT 240 

GGCGGTTCCT CGCTTCAGAG TGCGGAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 300 
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lE?U<D;g£ : 1263 



ACCAAGAACG CTGGAAATCA TGTCGTGCTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 
CTCCTGACTG CTGGTCAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 
GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGGGC 
AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA TGTCACCACG 
TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 
GTGTGTGAGA TTTACTCGGA CGTTGACGCT GTGTATACCG CTGACCCGCG CATCGTTCCT 
AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 
TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 
CTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 
(XT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA ACC GAC AAG TCC GAA 
Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys Ser Glu 
15 10 15 

CCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG ACT GCC 
Ala Lys Val Thr Val Leu Gly lie Ser Asp Lys Pro Gly Glu Thr Ala 

20 25 30 

AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC ATG GTT 
Lys Val Phe Arg Ala Leu Ala Asp Ala Glu lie Asn He Asp Met Val 

35 40 45 

CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC ACG TTC 
Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp Ue Thr Phe 

50 55 60 

ACC TGC CCT CGC GCT GAC GGA CGC CGT GCG ATG GAG ATC TTG AAG AAG 
Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu Lys Lys 

65 70 75 

CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC CAG GTC 
Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp Gin Val 
80 85 90 95 

GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA GGT GTT 
Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro Gly Val 

100 105 110 

ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC ATC GAA 
Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn lie Glu 

115 120 125 

TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT GAA GAT 
Leu lie Ser Thr Ser Glu lie Arg lie Ser Val Leu He Arg Glu Asp 

130 135 140 

GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG CTG GGC 
Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin Leu Gly 

145 150 155 

GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAAAGTTTTAA 
Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
160 165 170 172 

AGGAGTAGTT TTACAATGAC CACCATCGCA GTTGTTGGTG CAACCGGCCA GGTCGGCCAG 
GTTATGCGCA CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTCG TTTCTTTGCT 
TCCCCGCGTT CCGCAGGCCG TAAGATTGAA TTC 

MW<Df&m : genomic DNA 



360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1490 



1550 
1610 
1643 
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Sift 

£Mq%2 : sW* 9fWik *J;M(Corynebacterium glutami 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TGTTTATTCG AACGCATCCC AGTGGCTGAG 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
GTGGCCCTGG TCGTACAGAA ATATGGCGGT 
AACGTCGCTG AACGGATCGT TGCCACCAAG 
TCCGCAATGG GAGACACCAC GGATGAACTT 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG 
GTCGCCATGG CTATTGAGTC CCTTGGCGCA 
GGTGTGCTCA CCACCGAGCG CCACGGAAAC 
CTGCGTGAAG CACTCGATGA GGGCAAGATC 
AAAGAAACCC GCGATGTCAC CACGTTGGGT 
TTGGCAGCTG CTTTGAACGC TGATGTGTGT 
ACCGaGACC CGCGCATCGT TCCTAATGCA 
ATGCTGGAAC TTGCTDCTGT TGGCTCCAAG 
CGTGCATTCA ATGTGCCACT TCGCGTACGC 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG 
GACAAGTOCG AAGCCAAAGT AACCGTTCTG 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA 
TCCTCTGTGG AAGAOGGCAC CACCGACATC 
CGTGCGATGG AGATCTTGAA CAAGCTTCAG 
CACGACCAGG TCGGCAAAGT CTCCCTCGTG 
ACCGCAGAGT TCATGCAAGC TCTGCGCGAT 
TCTGAGATCC GCATTTCCGT GCTGATCCGT 
TTGCATGAGC AGTTCCAGCT GGGCGGCGAA 
CCC 

mm^r : 12 

6S?|J<0:E£ : 1263 

mw<om : mm 



cum) 

: ATCC 13869 

AAATATTAAA TCGAATATCA ATATACGGTC 
ACGCATCCGC TAAAGCCCCA GGAACCCTGT 
GACACAGTTT ATAAAGGTAG AGTTGAGCGG 
TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 
AAGGCTGGAA ATGATGTCGT GGTTGTCTGC 
CTAGAACTTG CAGCGGCAGT GAATCCCGTT 
ACTGCTGGTG AGCGTATTTC TAACGCTCTC 
GAAGCTCAAT CTTTCACTGG CTCTCAGGCT 
GCACGCATTG TTGACGTCAC ACCGGGTCGT 
TGCATTGTTG CTGGTTTTCA GGGTGTTAAT 
CGTGGTGGTT CTGACACCAC TGCAGTTGCG 
GAGATTTACT CGGACGTTGA CGGTGTGTAT 
CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 
ATTTTGGTGC TGCGCAGTGT TGAATACGCT 
TCCTCTTATA GTAATGATCC CGGCACTTTG 
GAAGAAGCAG TCCTTACCGG TGTCGCAACC 
GGTATTTCCG ATAAGCCAGG CGAGGaGCC 
ATCAACATTG ACATGGTTCT GCAGAACGTC 
ACGTTCACCT GCCCTCGCGC TGACGGACGC 
GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 
GGTGCTGGCA TGAAGTCTCA CCCAGGTGTT 
GTCAACGTGA ACATCGAATT GATTTCCACC 
GAAGATGATC TGGATGCTGC TGCACGTGCA 
GACGAAGCCG TCGTTTATGC AGGCACCGGA 

&F\<nmm : genomic DNA 



60 
120 
180 
60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1263 



: 0^*A(Corynebacterium glutami 

cum) 

: AJ3463 



TCGCCAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 

AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATGATGTCGT GGTTGTCTGC 120 

TCCGCAATGG GAGACACCAC GGATGAACTT CTAGAACTTG CAGCGGCAGT GAATCCCGTT 180 

CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 

GTCGCCATGG CTATTGAGTC CCTTGGCGCA GAAGCTCAAT CTTTCACTGG CTCTCAGGCT 300 

GGTGTGCTCA CCACCGAGCG CCACGGAAAC GCACGCATTG TTGACGTCAC ACCGGGTCGT 360 

GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTTCA GGGTGTTAAT 420 

AAAGAAACCC GCGATGTCAC CACGTTGGGT CGTGGTGGTT CTGACACCAC TGCAGTTGCG 480 

TTGGCAGCTG CTTTGAACGC TGATGTGTGT GAGATTTACT CGGACGTTGA CGGTGTGTAT 540 

ACCGCTGACC CGCGCATCGT TCCTAATGCA CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 

ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TGCGCAGTGT TGAATACGCT 660 

CGTGCATTCA ATGTGCCACT TCGCGTACGC TCCTCTTATA GTAATGATCC CGGCACTTTG 720 

ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
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GACAAGTCCC 
AACGTTTTCC 
TCCTCTGTGG 
CGTGCGATGC 
GACGACCAGC 
ACCGCAGAGT 
TCTGAGATCC 
TTGCATGAGC 
CGC 



mm^- : 13 

£?'J<E>££ : 516 

wwm : mm 



mm 

GTGGAAGAAG 
CTGGGTATTT 
GAAATCAACA 
ATCACGTTCA 
CAGGTTCAGG 



AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGACTGCC 840 

GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 

AAGACGGCAC CACCGACATC ACGTTCACCT GCCCTCGCGC TGACGGACGC 960 

AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 

TCGGCAAAGT CTCCCTCGTG GGTGCTGGCA TGAAGTCTCA CCCAGGTGTT 1080 

TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1 140 

GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 

AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 

1263 

ti&WWm : genomic DNA 

&m 

$E$B%i : 39^* 9f3U ^^JMCorynebactcrium glutaroi 
cum) 

tfcfe : ATCC 13869 

CAGTCCTTAC CGGTGTCGCA ACCGACAAGT CCGAAGCCAA AGTAACCGTT 60 

CCGATAAGCC AGGCGAGGCT GCCAAGGTTT TCCGTGCGTT GGCTGATGCA 120 

TTGACATGGT TCTGCAGAAC GTCTCCTCTG TGGAAGACGG CACCACCGAC 180 

CCTGCCCTCG CGCTGACGGA CGCCGTGCGA TGGAGATCTT GAAGAAGCTT 240 

GCAACTGGAC CAATGTGCTT TACGACGACC AGGTCGGCAA AGTCTCCCTC 300 



GTGGGTGCTC 
GATGTCAACG 
CGTGAAGATG 
GAAGACGAAG 



GCATGAAGTC 
TGAACATCGA 
ATCTGGATGC 
CCGTCGTTTA 



m^m^r : 14 

ffi?ljtf>££ : 516 

mwm : mm 



TCACCCAGGT GTTACCGCAG AGTTCATGGA AGCTCTGCGC 360 

ATTGATTTCC ACCTCTGAGA TCCGCATTTC CGTGCTGATC 420 

TGCTGCACGT GCATTGCATG AGCAGTTCCA GCTGGGCGGC 480 

TGCAGGCACC GGACGC 516 
&&\<Dffl& : genomic DNA 

: 3J*a'*tMA W*A(Corynebacterium glutami 

cum) 

: AJ3463 



R^J# % : 15 
K^ICOS^ : 23 

mmm : mm 



ffi?lJ#^ : 16 
iBfW&Z : 21 

fiwwi : mm 



GTGGAAGAAG 
CTGGGTATTT 
GAAATCAACA 
ATCACGTTCA 
CAGGTTCAGG 
GTGGGTGCTC 
GATGTCAACG 
CGTGAAGATG 
GAAGACGAAG 



CAGTCCTTAC 
CCGATAAGCC 
TTGACATGGT 
CCTGCCCTCG 
GCAACTGGAC 
GCATGAAGTC 
TGAACATCGA 
ATCTGGATGC 
CCGTCGTTTA 



CGGTGTCGCA ACCGACAAGT CCGAAGCCAA AGTAACCGTT 
AGGCGAGACT GCCAAGGTTT TCCGTGCGTT GGCTGATGCA 
TCTGCAGAAC GTCTCCTCTG TGGAAGACGG CACCACCGAC 
CGCTGACGGA CGCCGTGCGA TGGAGATCTT GAAGAAGCTT 
CAATGTGCTT TACGACGACC AGGTCGGCAA AGTCTCCCTC 
TCACCCAGGT GTTACCGCAG AGTTCATGGA AGCTCTGCGC 
ATTGATTTCC ACCTCTGAGA TCCGCATTTC CGTGCTGATC 
TGCTGCACGT GCATTGCATG AGCAGTTCCA GCTGGGCGGC 
TGCAGGCACC GGACGC 

&M<Dmm:&& DNA 
TCGCGAAGTA GCACCTGTCA CTT 

MM<nmm : DNA 



60 
120 
180 
240 
300 
360 
420 
480 
516 



2 3 
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ACGGAATTCA ATCTTACGGC C 

E?'l£>££ : 23 
fiWOS : 

GCCAGCCCAC CGTGCCAAGG TTT 

tt$m-% : 18 
mf\l(D&$ : 23 

GCCAGCCGAC GATGCCAAGG TTT 

E0HHI- : 19 
EW^>fi* : 23 

mm*m mm 

E?d 

GCCAGGCGAG TGTGCCAAGG TTT 

&?m-% : 20 
mMV>&£ : 23 

GCCAGGCGAG TTTGCCAAGG TTT 

EJ'JS^ : 21 
K?'J0>££ : 23 

e?h<^ : mm 

mm 

GCCAGGCGAG CCTGCCAAGG TTT 

Gffl&^r : 22 
E*ltf>g£ : 23 
WW$l : ttfift 

E*J 

GCCAGGCGAG TCTGC 

§&m*3r : 2 3 
»W!>S$ :23 
EMeB : J£8* 

E^»J 

GCCAGGCGAG TATGCCAAGG TTT 

m?m^ : 24 
E?!l<Ofi3 : 23 

E?y 

GCCAGGCGAG GTTGCCAAGG TTT 

1011 Km. PC RICT*gte£;HfcAK 

agft^BrttJ^^ggAKY, P 399AKY, ]glCBrevi.-ori£g 
A LTp399AKYB. p399AK9B Sil^S:^ Ltzh<0 

"C*> 6«, p399AK9Bttp399AKYB £ — J&&£>8 1 $> 5tefl 



21 

E7>I<Dffli : DNA 

23 

&&\<DWm : DNA 

23 

E^SJg : £j£ DNA 

23 

&m<omm : dna 

23 

: 

EJ>J©ffl : DNA 

23 

E?lJ<Z>fflI : DNA 
CAAGG TTT 

2 3 

: -*# 
E#J*>Qgi : M DNA 

23 

EW©«« : £j£ DNA 

23 

[02 J @2tt*£9£SJI3! (Thr) AKV>9&> % 

100% &U ^ftafttt&i&ttftft* <IE^A?ftfc&) 
1133) @3tt»^S»*5it«S*ffl8aOAK©y^> 
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113 6) 0 6ttR±3SJ3iOTE«a8«<OAKO»affi 



Ill 



106] 



pen 
Mful EcoRI 
I I 

AKgene 




Smtl.EcoRf digestion 



BarrHi Kpnl 



ligation 

I 

Smal/Ntul EcoPl 
BAmH!- 

P399AKY 
(P399AK9) 



BamHl digestion 





BamHl .Kpnl digestion 
\ 

bhnt end 

l 

BamHl t nicer /igatkan 
, BamHl digestion 




40 

Sttfffc* (96) 



100 



Bam Ml 



/igallon 

I 

Ba m H i^Sma J/ Kfr ul EcoRI 




[@3] 



120 



100 hi 




OH « r- — ^— i . 1 . 1 — -T- — , . 

0 20 40 6 0 8 0 100 120 



■Ji/'XmM) 
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m2] 
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[04] 




(5i)int.a. 5 mm* frft&m&* fi &ffi^®3r 

C12R 1:13) 

(C12N 15/54 

C12R 1:15) 

(C12N 9/12 

C 1 2R 1:15) 
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